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J^HXpOHHHblH nOJl«pH3aTOp CBCTa 

H3o6peTeHHe othochtch k onraKe, a hmchho, k jinxpo hhhmm nojrapH3aTopaM CBeTa (,Z]JIC), 
ocHOBaHHbiM Ha opraHH^ecKwx cojuix ziHxpoHHHbix aHHOHHsix KpacHTejieii. 

ripezuiaraeMbie JSJ1C MoryT 6bm> Hcnojib30BaHbi b npoH3BOflCTBe nojmpH3auHOHHbix ruieHOK h 

CTeKOJl, B TOM HHCJie JiaMHHHpOBaHHblX JXJIX aBTOMOGHJIBHOH npOMBIUIJieHHOCTO, CTpOHTejlbCTBa H 

apxHTeicrypw. KpoMe Toro, 3a*iBjuieMbie JJJJC MoryT 6i>rn> TaioKe Hcnojib30BaHbi b npoH3BoziCTBe 
HKK OTcmieeB h HHmocaTopos. 

riojuipH3aTopi>i CBCTa, npeo6pa3yK)inHe ecTecTBeHHbifi cseT b nojiapH30BaHHbiH, ^bjlhiotch 

OOTHM H3 Heo6xO,aHMI>IX 3JieMeHTOB COBpeMeHHblX yCTpOHCTB 0T06pa»CeHH53 HH(J)OpMaUHH Ha 
>KH£KHX KpHCXaJUiaX (>KK), CHCTeMaX KOHTpOJLfl H CBeTOBOH 6 JIOKHpOBKH . 

Hcnojib3yeMBie b HacTO^mee BpeMH RTIC npcacTaBjuiioT co6oh opHeHTHpOBaHHyio o;iHOOCHbiM 
pacT«5KeHHeM nojiHMepHyio njieHKy, oKpameHHyio b Macce opraHH hcckhmh KpacHTeiwMH hjih 
coe^HHeHMMH nojxa. B KanecTBe nojiHMepa Hcnojib3yiOT b ochobhom nojiHBHHHJiOBMH cimpT 

(nBC)[i]. 

JJJ1C Ha ocHOBe ITBC, oKpauieHHoro hoaom, hmciot bbicokhc nojiHpH3aimoHHbie 

XapaKTCpHCTHKH H HaXOflflT UJHpOKOe npHMeHeHHe B npOH3BOflCTBe >KH#KOKpHCTaJiJIHHeCKHX 

HH^HKaTopoB fljm 3KpaHOB, nacoB, KajitKyjiHTopoB, nepcoHajibHbix KOMnbTepOB H T.n. 

B TO >Ke BpeMJI BblCOKail CTOHMOCTb H HH3Ka» TepMOCTOHKOCTb ffTLC Ha OCHOBe TIBC He 

it63bojuik>t npHMeHJiTb hx b npoH3BOflCTBe TOBapoB MaccoBoro noTpeGjiemui, b HacTHOcra npH 

H3TOTOBJieHHH MHOTOCJIOHHblX CTeKOJl H njieHOK ,ZUIS aBTOMo6HJIbHOH ITpOMblUUieHHOCTH, 
CTpOHTejTbCTBa H apXHTCKTypbl. 

AHanoroM 3a»BjweMoro J\TIC HBjuieTCH JS£IC, npeflcraBJiiuomHH co6oh noaJio>KKy c 
HaHeceHHbiM Ha Hee MOJieKyjrapHo opHeHTHpoBaHHbiM cjioeM anxpoHHHoro MaTepnajia, 
cnoco6Horo k o6pa30BaHHK) HeMaTHHecKofi $a3hi [2]. 

fljw nojiyqeHHM nojuipH3yK)iueH cbct iuieHKH /ufxpoHHHbifi MaTepwaji HaHOCJiT b bujxc 
hcthhhoto pacTBopa Ha HenpoHHijaeMyFO noBepxHOCTb nofljioacKH, KOTOpofi npe^BapHTejibHO 
npH^aeTC^j aHH30Tponn» 3a c*ieT MexaHHnecKoro HaTHpaHmi c noMOiubio pa3jiHHHbix MaTepwajiOB 
(Ko>Ka, 6y\iara, ncaHb h jxp.). B npouecce nocjieAyioiuero nacTHHHoro Hcnapemui pacTBopHTejm 
pacTBop AHxpoHHHoro MaTepwajia npoxowT nepe3 cTajuuo HeManiHecKoro >khziko- 



KpHCTaHJIHHeCKOrO COCTOflHHfl, BO BpCMJI KOTOpOrO nOA BJHWHHCM aHH30TponHH IlOBCpXHOCTH 

npOHcxoAHT opHeHTaiuw MOJieKyji ahxpohhhoix) MaTepHana. Ilpn HcnapeHHH ocxaToraoro 
pacTBopHTejm b KOHxpojmpyeMbix ycjiOBHJix, npejiOTBpamaiomHX pa3opHeHTauHK>, Ha 
nosepxHOCTH no^no^cKH o6pa3yeTC^ MoneKyjurpHO-opHeHTHpoBaHHaa nojiapH3yiomaH njieHKa, 
cocTO^maa H3 napajmejibHO pacnojio^ceHHEix h opHeHTHpoBaHHbix b o^hom HanpaBjieHHH MOJieicyji 
OTxpoHHHoro BemecTBa, b Ka^ecxBe Koxoporo 6buiH Hcnojii>30BaHi>i zmxpoHHHbie KpacHTejiH [2]. 

AHajiorH^Horo xana ZOIC [3] npcucTaBjiaeT co6oh nojrapH3yiomyio njracxHHy, KOTopyio 
H3roxaBJiHBaK)T npw HaHecc hum pacTBopa HeKOTopwx a30-icpacHTejieH Ha npeflBapHTe/n>HO 
HaTepryio noBepxHOCTb hoxuio^kkm c nocjiejiyiomeH cyniKoif . 

JSJIC [2] hjih [3] HMeioT 6onee swcoKyio TepMOCToifrcocTb no cpaBHeHHio c flTIC Ha ocHOBe 
nojiHBHHHJiosoro crmpra, nocKOJibKy MoneKyjrapHO opneHTHpoBaHHafl njieHKa KpacHTejm 
o5jia^aeT bbicokoh TepMocTa6HjibHOCTbio h mo^kct 6bitb c^opMHpoBana Ha TaKHx ctohkhx 
Maxepnajiax xax, HarrpHMep cxeioio. 

K HHCjiy He^ocxaTKOB JiyiC [2] hjih [3] cjieziyeT oxHecra npe^cae Bcero HeaocraTOHHyjo 
nojiapH3yiomyio cnoco6HOCTb h hcbbicokhh KompacT, a TaioKe Heo6xoaHMOCTb npe j^Bapwre jib h oh 
opHCHxaxtHH no^jio^KKH 3a cmct MHoroKpaTHoro HarapaHHa, peajiH3aimH KOToporo b 
npoMBuiuieHHOM Mamxa6e npe^ciaBjuieT 3Hawrem>Hi>ie cjiojkhocth, 

HanGojiee 6jih3khm no tcxhhhcckoh cynmocro hbjimctc^ JJXIC, npe#CTaBJi»ioiitfiH co6oh 
noTuioaacy c HaHeceHHOH Ha Hee tohkoh njieHKoii MOJieKyjiapHO ynopwoneHHoro cjioh 
KpacHTejiefl, npe^CTaBjiaioumx co6oii cyjib<j>OKHCJK>Tbi hjih hx HeopramiHecKHe cojih a30- h 
nojiHUHKjiHMecKHx coejwHeHHH hjih hx civtecH, Koropbie cnoco6Hti K 06pa30BaHHK) CTa6 hjibhoh 

JIHOTponHOH 5KH£KOKpHCTajIJIHHCCKOH <})a3bl, HTO n03BOJIfleT nOJtyHaTb Ha HX OCHOBe CTaGHJIBHfcie 
JIHOTponHbie JKHJIKHS KpHCTajIJIbl (JDKK) H KOMn03HIXHH Ha HX OCHOBe[4]. 

fljHi H3roTOBjieHH5i H3BecTHoro JJT1C [4] Ha noBepxHocn> nofljioaacH HaHocHT JDKK KpacHTejia 
npn o^HOspeMeHHBiM MexaHHHecKOM opHCHTHpOBaHHH c nocjie^yiomHM HcnapeHHewr 
pacTBopHrejiH. ripn 3tom Ha noBepxHoc™ nozuiOTKKH o6pa3yeTCH tohkoh njieHKa MOJieicyjiapHO 
ynop^OHeHHoro cjioji Kpacirrejui - nojiapH3yiomee noKpbirae (1111), cnoco6Hoe nojurpmoBaTb 

CBCT. 

JJJJC [t\] o6jiaAaK)T Hapaay c bmcokoh xepMo- h cBeTOCToincocTbio 6oJiee bwcokoh 
nojiapH3aimoHHOH 34>4>eicTHBHOCTbK) no cpaBH6HHK> c J\V\C [2] hjih [3], nocKOJibxy cnoco6 
opneHTauHH, ocHOBaHHHbin Ha MexaHHnecKOM ynopaaoneHKH JDfCK xbjwgtcsl 6ojiee 

3<jHj>eiCrHBHbIM Cn0C060M J\S\X C03ZiaHHM MOJieKyjIflpHOH ynOp^O^eHHOCTH KpaCHTCJlM, 
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naxowwerocx b HeMaranecKOM ^oiaKOKpHCTaJUTH^ecKOM coctojihhh, no cpaBHeHHK) c bjir^hhcm 
noBepxHOCTHOH aHH3crrponHH. 

Ochobhsim HeAOcrraTKOM JJJ1C [4] ^BjweTCji Heo^HopoAHOCTb cbohctb no njioma^H, 
o6ycjiOBJieHHaa pa3HOTOJimHHHOCTi>K) nn, a TaioKe HanmnQM 30H pa3opHeHTaiiHH h 

MHKpOfle({)eKTOB, npUHHHOH 3TOTO 5IBJI5ieTC5I 06pa30BaHHe CJIHUIKOM KpynHbix MOJieKya^pHbix 
KOMnJieKCOB npH JTOjJYH eHHH JIHOTpOIIHOH aCH^KOKpHCTajIJTHHeCKOH 4>a3M Ha OCHOBe 

HeopraHMnecKHx cojien Hcnojib3yeMbix KpacHTeneH, hto npwBOflHT k ziajibHeHiueH arperaimw c 
Bi>ma^eHHeM KpacHTCjui b ocaaoK. Ilpouecc KpHCTajuiH3auHH HeopraHHHecKHX cojiefi 
Hcnojib3yMei>ix Kpac wyqji cii [4] mo^kct ycHjiHBarbc^ npH bbchchhh b JDKK KOMno3HUHK) 
pa3JiHMHbix TexHOJioraMecKHx ao6aBOK (IIAB, HHrn6HTopbi h ap.). 06pa3yK)inHecs npH 3tom 

MHJCpOKpHCTajIJTHKH ^BJMiOTCH ITpH^HHOH He TOJIBKO pa3HOTOJIIUHHHOCTH 1111, HO H B03HHKHOBCHHJI 

3oh pa3opHeHTauHH, hto b coHeTaHMH c paccejmHeM cseTa Ha MHKpoKpHCTajTjiHMecKHx .ae^eierax 

nil npHBOflHT K CHH>KeHHK) nOJI5ipH3aUHOHOH a^^eKTOBHOCTH flFLC- 

SajsaneH HacTOJiinero H3o6peTeH™ ^BjiaeTCJi co3#aHHe 34><}> eK ™BHbix 6e3zie4>eKTHbix JJXIC Ha 
ocHOse oziHopoOTbix nonaprayioinHx noKpbiTHH (1111) c pa3HOTOJimHHHOCTbK>, He npeBbiiuaiomeH 

5%. 

nocxasjieHHa^ 3a#aHa peuiaexcH 6jiaroflap» Hcnojib30saHHK) juir H3roTOBjiemra JS£IC b 
Ka^recTBe njieHKOo6pa3yK>ineii KOMnoHeimj npw (J>opMHpoBaHHH opHeHTHpoBaHHoro MOJieKyjiapHO 
ynopaaoneHHoro cjioh - nn opraHHHecKHX cojieu ahxpohhhbix amioHHHbix KpacHTejieM o6inefi 
<J>opMyjibi; 

{XpOMoreH]-(XO~M + ) I1 , nie XpoMoreH - xpOMO^opHan CHCTeMa KpacHTejm; 
X = CO, S0 2 , OS0 2 , OPO(OTVt + ); 
M = RR f NH2; RR'R n NH; RR'R"R A N; RR'R"R A P npn: 
R, R', R", R A = CH 3 , CIC2H4, C 2 H 5 ,C 3 H 7 , C 4 H 9 , C 6 H 5 CH 2 , 
3aMemeHHbifi (J>eHHji huh reTepoapHJi; 
YH^CHi-CH.Y^-C^C^, Y = O hjih NH, m=0-5; 

N-aJlKHJlTlHpHJlHHHH KaTHOH, N-ajIKHJIXHHOJIHHHH KaTHOH, 
N-aJIKHJIHMH^a30JIHHHH KaTHOH, N-ajIKHJITHa30JIHHHH KaTHOH* 
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HJIH HX CMeceft, CnOC06HbIX K 06pa30BaHHK) JIHOTpOHHOH >KHflKOKpHCTajIJlHHeCKOH 4>a3bi. 

TaKHM o6pa30M, 3a»BjmeMbiH J\YIC npcacTaBjmeT co6oii no^jro^KKy c HaHeceHHbiM Ha Hee nn 
Ha ocHOBe o praHH h ec kh x cojieii #HxpoH*iHbix aHHOHHbix KpacHTejieii. 



nn npeflcxaBjuieT co6oh opneHTHpoBaHHbiH b onpe^ejieHHOM HanpaBjieHHH MOJiexyjmpHo 
ynop^OHeHHMH cjioh Kpacirrejra, b kotopom njiocKOcra MOJieKyji h jie>KamHe b hhx .zumojibHbie 
MOMCHTbi onTHHecKoro nepexoaa o^HopoflHO opHeH-mpoBaHbi oraocHTejn>Ho HanpaBJieHH#, 
KOTopoe 3ajiaeTC5i jm6o noBepxHocTHOH aHH30TponneH, jih6o HanpaBjieHHeM MexaHH^ecKoft 
opueHTamiH. 

ripHHOHn AeMCTBRH /XTfC OCHOBaH Ha TOM, MTO HenOJMpH30BaHHbIH CBCT npH npOXOHC#eHHH 

*jepe3 nn HacTHiHo norjiomaercM xpoMocJ)opHo£i chctcmoh Kpacjrrejur. npn 3tom qepe3 lill 
npoxoflHT TOJibKO ra Hacn> ceeTOBbix bojih, b Koropbix HanpaBjieHHe KOJie6aHHH ajieicrpHHecKOH 
cocrraBjiaiomeH 3JieKrrpoMarHHTHoro nojia nepneHjiHKyjrapHa jumojibHOMy MOMemy onTHHecKoro 
nepexo^a (pnc. 1 ). 

Heo6xoAHMO xaioKe oTMemTb, hto 3aaBjmeMbie JXTLC o6ecneHHBaioT nojmpH3auHK) He tojibko 
b bhahmoh qacra cneiapa, hohb y<J> oSjiacra, a xaicace 6jiH3KHefi HK o6jiacra. 

JSjiR <^opMHpoBaHR» IU1 npH H3roTOBjieHHH 3aHBjmeMbix ZjnC HcnojiB3yK)T opramraecKHe cojih 
jlHxpoHHHMx aHHOHHMX KpacHTe JiCH , co.aep}KamHx b Ka i iecTBe aHHOHHOH (J>yHKimH TaxHe rpynnbr, 

KaK KapGOKCHJIbHyK), CyJIb^O-, BHHHJICyjIb(J)OHOByK) HJ1H Cyjlb(J)03(|>HpHyK>, 4>OC^OHOByK>. Jttjw 

nojiyneHMH opraHH^ecKHX cojieif KpacHTejra MOiyr 6fcrrt Bbi6panbi H3 Kjiacca: 

- KpacHxejieft, cnoco6Hbix k o6pa3osaHHio cTa6 HJib ho h jiHOTponnoH >KH/iKOKpHCTajuiHHecKOH 
4>a3Bi, HarrpHMep cyjii>4>OKHCJiOT npomBO^Hbix HHflampoHa, cyjib<J)OKHCjiOT npoH3BO.nHbix 

CHMMCTpHHHblX flH(f)eHHJmHHMimOB H flH6eH3HMH#a3OJl0B Ha(J)TaJlHH-l,4,5,8-, nepHJieH- H 

aHTaHrpoH-3,4,9 3 ]0-TeTpaKap6oHOBMX khcjiot, irpjiMoif >KejiTbiH CBeTonpo hhmh O [4] h in.; 

- npKMbix KpacHTCJieit, HanpHMep, 6eH3onypnypHH 4B (CI. 448), CI. np^MOH opattHceBbiH 26, CL 
npjJMOH KpacHfjjf 48 hjih 51, CL npjiMOH (JmojieTOBbiH 88, CL npsMofi chhhh 19 h jxp. 

- aicniBHbix KpacHTejiefl (Tpna3HHo b bie , BHHHJicyjn>4>oHOBbie npouHOHbi T), HanpHMep, CL 

aKTHBHblH KpaCHblH 1, CL aKTHBHblH >KeJITbIH 1, CL aKTHBHblH CHHHH 4 H JXp.; 

- KHCJioTHbix KpacHTejieii, HanpHMep, pa3JiHHHbie npoH3Bo^Hbie 6 poMaMHHOBoii khcjio™, 

KHCJIOTHblH apKO-KpaCHblH aHTpaXHHOHOBblH H8C, HpKO-CHHHH aHTpaXHHOHOBblfl^KHCJlOTHblii 
3ejieHbIH aHTpaXHHOHOBblH HSGT^CJIOTHbrH Y 3eSeHbIH aHTpaXHHOHOBblH H4)K, CL KHCJIOTHblH 
KpaCHblH 138, CL KHCJIOTHblH ^CeJlTblH 135, CL KHCJIOTHblH KpaCHblH 87, CL KHCJIOTHblH MepHblH 

1 h ap. 

- H3 pH^a Cyjlb4K)KHCJlOT nOJlHUHKJlHHeCKHX KpaCHTCJieH, HanpHMep, HeCHMMeTpHHHblX 

^hhjihmh^ob h 6eH3HMH^a3CMSpB Ha4)TajTHH-l ,4,5,8-, nepHJieH- H aHTaHTpOH-3,4,9,10- 

TCTpaKap60HOBblX KHCJIOT, flH6yj»>^OKHCJIOTbI npOH3BOflHbIX HHflHrO, THOHHJlHrO HJIH 

XHHaxpHjoHa [5] h .apyrHe cyjib(})OKHCJioTbi Ha ochobc xy6oBbix KpacnTejien h nnrMeHTOB. 
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CymecTBeHHWM otjihmhcm Hacrojnuero H3o6pereHHH HBJiflerca npHMeHemie juw 
(}>opMHpoBaHH5! YlTl opraHH^ecKHx cojiefi flHxpoHHHwx aHHOHHbix KpacMTejien hjih hx CMecen, npn 
HaHeceHHH pacreopoB KOTopwx Ha noBepxHOCTO no#jio>KKH nocjie BbicbixaHHH nojiynaiOTCJi 
6e3zie^eKTHi>ie ozmopoOTbie FITI, pa3HOTOJimHHHocTb Koxopwx He npeebiuiaeT 5%. 

IlpHMeHeHHe opraHHHecKHx cojiefl jiHxpoHHHbix aHHOHHbix KpacHTejiefi jum n3roTOBjieHRfl 
JJJIC no3BOJiHtOT Hcnojii>30Ba*n> xaioKe kbk h juir JSJJC [4] ranoBoe oSopyziosaHHe mm HaHeceHHH 
pa3JiHHHbix noKpbrmH, HanpHMep ycTaHOBKM Ji aKOKpaco h h oh rrpoMBiiujieHHOCTM, a xaioKe 
nojmrpa^HHecKoe o6opyaoBaHHe pa3JiHHHbix thhob, BKjnoHaa ycxaHOBKH juik (JmeKconeHara. 

C jiomoiubjo opraHHMecKHx cojieii .aHxpoHHHbix aHHOHHbix KpacHTejiew MOiyr 6bm> 
H3roTOBjieHbi Zinc, npeacxaBjuHomee co6oii no/mo>iCKy c HaHeceHHbiM Ha Hee ill I, coeroflinee H3 

HeCKOJIbKHX <J)paTMCHTOB npOM3BOJlbHOH <J)OpMJM, KOTOpbie MOryT OTJTHHaTbCa HBCTOM H 

HanpaBjieHweM Beicropa nojwpn3aimH. To ecTb HarrpaBjreHHe noji$rpH3anHH Mojfcer mghxtbcsi 
npoH3BOJibHbiM o6pa30M Ha noBepxHoc™ no^no^KKH, hto no3BOJi»eT nojiynaTb TaKHM o6pa30M 
nojuipH3auHOHHbie pHcyHKH c pa3JiHHm>iM HanpasjieHHeM noji»pH3auHH KasKaoro (J)parMeHTa. 

J\nx H3roTOBJieHHJi TaKHx JITIC McxaceT 6brxb Hcnojib30BaH cjicayioiuHH mcto^: c noMOim>K) 
nenara ((jmeicco-, Tpa<|>apeTHOH, bbicokoh hjih rjiy6oicoH) Ha 1111 c ozmopoflHbiM HanpaBJieHHeM 
Beicropa nojiapH3auHH HaHOCjrr pncyHOK b BH#e cjioji Bo^OHepacTBopHMoro jiaica h£o6xojxhmoh 
c^opMbi. Flocjie oTBep>K#eHitH jiaKa He3amHiueHHbiH cjioh 1U1 cMbraaioT nozixoAHmHM 
pacTBOpHTCJieM (BO^a hjih CMecb bczibi c opraHHnecKHM pacTBopHTejieM). 3aTeM Ha nonnoyKKy 

BHOBh HaHOCiTT 1111, KOTOpOe MOHCeT OTJWHSLTbCfl 1XBCTOM H HanpaBJieHHeM BCKTOpa nOJUipH3aUHH 

ot 3axp>enjieHHoro jiaKOsoro cjiojj 1UL Ilocjie 3Toro bhobb HaHoarr cjioh Jiaica Tpe6yeMOH 4>opMbi ? 
KOTopwH npH 3tom ocxaBjDieT He3amHiueHHMM irpeiibwymHH pncyHOK. Ilocjie oTBep^caeHHK c 
nocjie^yiomeM npoMbiBKOH pacTBopnTejieM nojiynajFOT nojiapH3auHOHHfciH pncyHOK, b kotopom 
ynacncH OTJinnaiOTCfl h ubctom, h HanpaBJieHHeM Beicropa nojuipH3aiuiH. 

C noMOuxbK) pa3JiHHHbix cnoco6oB MHoroBajiKOBOH nenaTH Moryx 6bin> MHorouBerabie 
nojiapH3auHOHHbie pncyHKH no MeTo^y "roll-to-roll", 

Hcnojib30BaHHe BMecro jiaica pa3JiHHHbix KjieeB no3BOJi#er H3roxaBjiHBaTb JJfTC b bhrc 
caMOKjieiomnxcH nojiapH3auHOHHwx iuieHOK, a Taicace npn HaHeceHHH cjioh Kjiea Ha 1111 b suae 
pHcyHKa c nocjie^yiomHM nepeHOCOM nojiynaTb /JJIC Ha jik>6oh nose pxhocth, hto mohcct 6biTb 
Hcnojii>30BaHo Kax npH npOH3BojiCTBe liKK HHanicaTopoB c BHeuiHHM pacnoJio^KeneM 
nojMpH3aropoB, raK npn pa3JiHHHbix BH^ax 3amHTbi TOBapHbix 3HaKOB hjih jxjw nojiyneHHJi 
BceB03Mo>KHbix uBeTOBbix 3<J>4> eKTOB > HanpHMep, b peioiaMe. Ilpn H3roTOBjieHHH ZinC no Kjieeson 
TexHOjiorwH bo3mo3kch h MeTOii o6pa™oro nepeHOca: HaHeceHHe cjioa KJiea Heo6xo^HMOH (})opMbi 



Ha Tpe6yeMyio nosepxHoexb, Hajio>KeHHH ruieHKH c HaHecemibiM Ha Hee I 111 Ha Kjien h oxpbis. C 
noBepxHOcro ruieHKH Ha xpe6yeMyio nosepxHoexb 6yjxer yjxajixrhca cjioh im, cooTBeTCTByioinHH 
tojibko 4>opMe Kjieesoro cjioh. 

ripHMeHeHHe opraHmecKHX cojiefi jjHxpoHHHbix amiOHHbix KpacHxejieii no3BOjmer xaioKe 
peajiH30Ban> TexHOJiornio nocnoHHoro HaHeceHH* 1UL FfpH 3xom MOiyr 6bixb nojiyMem>i flTIC, 
cocrofliime H3 hcckojii>khx HaHecemibix jxpyr Ha jjpyra IU1, Ka^cjxoe H3 icoxopbix coctoht H3 
HecKOjn>KHx 4>parMeHTOB npoH3BOJibHOH (j)opMbi, KOTopwe Moryr OTJiHHaxbca uBexoM h 
HanpaBJieHHeM Beicxopa nojuipH3auHH. 

nocjie^yioinee 11JJ Toro ace KpacHTejiH hjih apyroro mokct 6bixb HaneceHO HenocpencxBeHHO 
Ha npeasmymee 1111 hjih Ha npoMOKyTO ^hbih cjioh H3 npospaworo Maxepnajia, KOTopsm MO^fcex 
6bixb jm6o 6ecuBeTHi>iM jih6o OKpauieHHbJM. Tlpn 3tom HanpaBJieHHe BeKTopa nojiapH3aiiHH 
cjieziyiomero 1JI1 mokct Meturrbc* npoH3BOJibHbiM o6pa30M oxHOcnxejibHO HanpaBjierai* ocefi 
nojwpH3auHn npe;u>mymero I11L 

TaKHM o6pa30M MoryT 6bixb nojiyneHbi flTTC, Koxopbin MOKay 1111 MOKex aonojimixejibHO 
coaepacaxb cjioh H3 npo3paHHbix 6ecuBexHbix hjih OKpaineHHbix MaxepnajiOB. 

IlpH spameHHH ruiocKOc™ nojrapH30BaHHoro CBexa b JJJJC mokct npoHcxoziMXb npocBexjieHne 
ojihhx ynacxKOB h oKpamHBaHHe .zrpyrHX (b cjiynae MOHOxpoMHbix flTlC, b KOTopbix pa3Hbie 
ynacTKH oAHoro UBexa HMeiox pa3JiHHHoe HanpaBjiemie seicropa nojrapH3auHH). B cjiynae 
HCnOJIMOBaHHil pa3HMX KpaCHXejl CM HpH BpameHHH IIJIOCKOCTH mwi5ipH30BaHHoro csexa 6yjiex 

npoHcxoAHTb jih6o HCHe3HOBeHHe OKpauieHHoro b pa3Hbie usexa pHcyroca (b cjiy^ae, Korzia 
ynacTKH pa3Horo iXBeTa HMeiox OiiHHaieoBoe HanpaBJieHHe Beicropa nojispH3auHH), jih6o 
nocjieaoBarejibHoe HC*ie3HOBeHHe ynacxKOB pa3Horo usexa, oxjiHnaiomHxcji HanpaBJieHHeM 
BeKxopa nojiflpH3aixHH. B cjiynae MHorocjioimbix 1U1 h oco6chho c npHMeHemteM 
npoMe>KyxoHHbix npo3panHbix OKpaiueHHbix MexepaajiOB kojihhccxbo BapHaHxos so3pacxaex. 

TlepeHHCJieHHbie npHMepw JJJ1C npeflcxaBjmer HHxepec npn co3,aaHHH cneruiajibHbix uBexoBbix 
3^$eicroB (peiaiaMa, uioy-6H3Hec), juw 3aiUHXbi xosapHbix 3HaKOB h ueHHbix bhziob 6yMar h x.zr 

ZUia (J)opMHpoBaHHjj 1111 c noMombFo ko HueHTpHpOBaHHbix pacTBopoe opraHH^ecKHx cojiefi 
AHxpoHHHbix aHHOHHbix KpacHxejieii Moryr 6bm> Hcnojib30BaHbi xaioKe Mexozibi, npHMenaioiuHecfl 
juix nojiyneHHH nojiHMepHbix njieHOK, HanpHMep, njiocicomejieBOH 3iccxpy3HH, nojins h up. 

ripn (J)opMHpOBaHHH 1111 b KanecTBe zionojiHHTejibHoro opHemnpyiomero B03^eficxBHa Moryx 
6brrb Hcnojib30BaHbi MarHHTHwe, 3 jrexxpo MarHHXHbi e h 3JiejcxpocxaxHHecKHe nojra, Koxopwe Moryx 
npHMeHHXbC» b cjiynajix, Kor^a BpeMK HaHeceHH5i He orpaHH hcho hjih jxjix H3roxoBJieHH* JJJ1C 



Hcnojib3yiOTC5i pa36aBJieHHbie pacTBopbi opraHHMeciaix cojieii flHxpoHHHbix aHHOHHwx KpacHTejien 
no weroAy [2], 

Bbi6op cnoco6a HaHecerow onpeflejrflercH xaicHce u thtiom nozyio>KKH, b KanecTBe KOTopon 
MO^KeT 6i>itb TBep^as rurocKaa, cc}>epHHecKaa hjih iiHJiHH^pH^ecKafl, npo3panHaa hjih cnpa>KaK)ma5i 
noBepxHOCTb opramnrecKoro hum HeopraHH^ecKoro CTeioia, CHjiHKaraoro CTeKjia c Ham>ureHHMM 
nojiynpoBO^HHKOBWM cjioeM, raiacTHHbi KpeMrara c hbiimjichhia m cjioeM ajifOMHHHa. 

Ha noBepxHOCTH nozmo>KKH nepea HaHeceHHeM nil mohcct 6bin> c<j>opMHpoBaH 
opneHTHpyioiuHH cjtoh no TexHOJioran, Hcnojib3yeMOH HaHeceHMH opn e HTHpy fo luh x cjioes 

npH H3JTOTOBJTeHHH ^KHiUCOKpHCTajTJIH MeCKHX jpfeeic [6]. 

TaKHM o6pa30M mo^cct 6utb H3roTOBjieH flllC, kotopbih Me^cny nojuro^KKon h nojL5rpH3yK)iiiHM 

nOKpblTHeM flOnOJIHHTejn>HO COflep>KHT OpHCHTHpytOtUHH CJTOH, C(J)0 pMHpOBaHHblH KaK H3 

HeopraHHMecKHx MarepnajiOB, TaK h Ha ocHOse pa3JiHHHbix nojiHMepos. 

IlOBepXHOCTJb nOiUTO>KKH npH (J)OpMHpOBaHHH IUl flOnOJIHHTejIBHO MOKCT 6bITb TaiOKe 

MOflH^HUHpoBaHa c noMomtio pa3JiHHHbix nozicjioes, b tom nncjie n onraHecKH aKTHBHbix, 
HanpHMep OT4>4>y3HO OTpa^caroumx, £ByjTyHejTpejioMJTHK>ujHx hjih <J>a303a£ep>feHBaK>iuHx 
noKpbiniH. TaKHM o6pa30M nojiynaioT flllC, OTJiHHaiomHHc^ tcm, hto Mexcuy nozmo>KKOH h 
nojispH3yroiiiHM nojcpBiroeM .HonojiHHTejibHO coaepoKaT jiHtytyymo OTpasKaiomHH cjtoh, KOTopbifi 
mo>kct cjiyxofTh o^HOBpeMeHHO b jca^ecTBe 3jreKTpoirpoBOOTmero cjioh. 

Ilpn Hcnojib30BaHHH b Ka*recTBe nonnoyKKn wrBepTbBOJiHOBoif ztByjiynenpejiOMjiJiioiiieH 
njiacTHHbi hjth rmeHKH, HanpHMep H3 nojTHBHHHHOBoro cnnpra hjih nojnoTHjieHTepecJyrajiaTa, h 
HaHeceHHH IUl aon yrnoM 45° k ochobhoh o rrrHiec ko h och nozuiotfCKH mo>kct 6brrb H3roTOBjreH 
UHpKyjiapHbiif nojiapH3aTop (phc.2, a h b - HanpaBjieHHe o6biHHoro h Heo6bTHHoro jry^eir 
cooTBercxBeHHO, n - HanpaBjreHHe Beicropa noJi«pH3auHH IUl). 

ripn (J>opM npo BanHH IUl c noMombio opraHHHecKHx cojreii ^HxpoHHHbix aHHOHHtrx KpacHTejreH 
Ha nonHMepHMx njreHKax (nojTH3TWieHTepe$TajTaT, nojTHicap6oHaT, TpHauerajuiejijnojT03a, flpyrae 
npo3pa™bie njieHO*THbie MaTepnajibi) MoryT 6biTb nojiyneHbi JJJJC b BH^e th6khx nojMpH3yiomHx 
njieHOK, b tom TOCjie caMOJoreiomHxcj?. 

ITpn H3roTOBjieHHH 3a»BjraeMoro flTTC Ha ocHOse opraHHnecKHx cojien zmxpoHHHbix aH hohhhx 
KpacHTejreH Moryr 6brrb xaroKe Hcnojib30BaHbi pa3JTHHHbie Kjien, b tom nncjie 
nojiHBHHHJi6yTnpajTb, jxtlh nojiyneHHii pa3Horo poaa jiaMHHHpoBaHHwx cTpyioyp, HanpHMep 
TpnnjieKCHbrx ctckojt hjth MHorocjiOHHbix njreHOK, *rro npejctCTaBjraeT HHTepec jm% 
aBTOM06HJlbH0H n pOMbllUJie HHOCTH h apxHTCicrypbi. 



Rjih M3roTOBjieHiisr JJflC npuMCHsnor BOAHbie hjih BOAHO-opraHmecKHe pacrraopbi ahxpohhhmx 
aHHOHHbix KpacHxejieH, Koropwe Moryr 6brrb npHroTOBjieHbi jth6o nocreneHHbiM yBejimeHHeM 
KOHueHTpauHH pa36aajieHHMX pacTBopos icpacHTejia (HanpHMep, c iiomoiio>k> ncnapeHna hjih 
MeM6paHHO« yjibTpaxJwjibTpauHH), jm6o nyreM pacTBopeHHfl cyxoro KpacHTejiM b 
cooTBexcTByiomeM pacTBopHTejie (sofla, CMecb bow co cnnpraMH, GnnojuipHbiMH anpOTOH hi>i mh 
pacxBopHTejiMMH Tnna JJMOA hjih flMCO, uejuio30JibBaMH, anuiaueraTOM h ApyraMH 

CMeiIIHBaK)IIlHMHC5I C BOAOH paCTBO pHTC JI51M H ) AO Heo6xOAHMOH KOHttCHTpaiJHH. 

B 3aBMCHMocTH ot cnoco6a 4>opMHpoBaHH» 1 HI Hcnojib3yK>T pacTBopw KpacHTejiefi c 
KOHneHTpauHefi 1-30%. 

ripn Hcnojib30BaHHH cnoco6a [2] Ha npeABapHTejibHO HaTepryio b Tpe6yeMOM HanpaBjieHHH 
nosepxHOCTb hoajkkkkh uejiecoo6pa3HO HaHOCHTb 6ojree pa36aBjieHHbie pacTBopbi, Torjia kbk npn 
(J>o pMH po BaHHH 1U1 6e3 npeABapHTejibHoro Ha-rapaHH* nojuioacKH c noMombio MexaHmecKoro 
opneHTHpoBaHH^ no MeroAy [4] Hcnojib3yiOT 6ojiee KOHueHTpnpoBaHHbie pacTBopbi KpacHTejien, b 
tom HHCJie o6pa3yioiime cxa6HJibHyio jiHOTporiHyio mmKOKpHcxajuiHHecKyK) 4>a3y. 

TaioKe kbk h b cjTynae HeopraioreecKHX cojrefi [4] MexaHHMecxoe ynop^AOHeHHe CTa6HJibHbix 
JDKK KOMno3HUHH Ha ocHOBe opraHHTOCKHX cojiefi ahxpohhhmx aHHOHHbix KpacHTejieif Moxcer 
6biTb ocymecTBJieHO noA achctbhcm chji, BbObiBajomnx Ae^opMamuo h3T5dkchhsi Ha MeHHCxe, 
o6pa3yK)meMC» npn pacioiHHHBaiomeM OTpbise oahoh noBepxHocra ot Apyron, MOKAy KOTopbiMH 
pacnpeAejieH cjioh JDKK, hjih npn Hajio^ceHHH CABHroBoro ycHjina hto mo^kct 6brrb 
ocymecTBJieHO OAHOBpeMemfo c HaHeceHHeM JDKK Ha nosepxHOCTb noAJioacKH. 

OpneHTHpOBaHHe JDKK Ha noBepxHocra nojyio>KKH noA achctbhcm CABHrosoro ycHjina MO^cer 
ocymecTBJiKTbCJi npn HaHeccHHH JDKK c noMombto ^unbepbi hjih paicejui, nocjieAHHH MO>Kex 6biTb 
HOMceBoro hjih uhjimhaphhcckoto THna, 

PacTBopw opraHHHecKHx conefi ahxpohhhbix aHHOHHbix KpacHxejien AonojimrrejibHO MoryT 
cx>Aep»caTb noMHMo c mcihh Baiomnxcji c boaoh opramiHecKHx pacTBopHTejieii aHHOHHbie h 
HenoHHoreHHbie n osepxn ocTHO-aKTHBHbie Bemecraa (ITAB), CBfl3yK>mHe h njieHKOo6pa3yiomHe 
peareHTbi, b KanecTBe KOTopbix Moryr 6biTb Hcnojib30BaHbi nojiHBHHHJioBbiH cnnpT, 
nojiHBHHHJinHpponHAOH, nojinaicpHjiOBaH KHCJiora h ee atfurpu, nojinaxpHjiaMHA, 

nOJlH3THJieHOKCHA H nOJIH3THJlCHrjlHKOJlR > nOJlHnponHJieHTJIHKOJlb H HX COnOJIHMepbl, 3THJlOBbIH H 
OKCHnpOIJHJlOBbJM 3(J)HpbI neJUHOJI03IJ 3 HaipHCBaH COJIb Kap60KCHMeTHJmejIJIK)JT03bI H T H. 

KpoMe Toro, juix noBbimeHHa ycTOHHHBOCTH pacTBopbi opraHHHecKHx coneii ahxpohhhmx 
aHHOHHbix KpacHTejiefl Moryr coAepo«aTb raApoTpomibie Ao6aBKH H3 pwa aMHAOB, HarrpHMep 
AHMeTHji(J)opMaMHA, ajiKHjiaMHAti ^oc4>opHOH KHCJiOTbi, MOMeBHHa h ee N-3aMemeHHbie 



npoH3BOAHwe, N-ajiKHJinHppojra/iOH, AHUHaH/ufaMH/i, a rasoKe hx civrecH h cmcch smh^iob c 

r JIHKO J151 MH . 

BblCOKaJI paCTBOfMiMOCTb B BORHO-OpraHHHCCKHX CMCCXX C BblCOKHM COJXCpyK&HMGM 

opraHHMecKoro pacTBopHTejm no3BOjraeT 3aHacTyio HCiejnoHHTb npHMeHemie nAB, nocKOJibKy 

KOMn03HU,HH AJLH (})OpMHpOBaHHil 1111 o6jiaZ*aK)T BblCOKOH CMBMH Bae MOCTbfO rH£po4>o€>Hi>IX 

noBepxHOCTefi. KpoMe Toro BbicoKaa pacTBopHMOCTb KpacHTenefi no3BOJiaeT Hcnonj>30Ba*n> mix 
4>opMHpoBaHiifl nn oojiee KOHueHTpnpoBaHHi>ie pacxBopw, hto no3BOJiHex H3 roTaBJiHBa*n> 

OnTHMCCKW JXJIOTHbie JJJ1C C BblCOKOH nOJlSpH3aUHOHHOH 3<f><|>eKTHBHOCTbK). 

OpraHHHecKne cojth zmxpoHHHbix aHHOHHbix KpacHTejieii MoryT 6bm> TaioKe Hcnojn>30Bam>i 

UJIX (|>OpMHpOBaHH5l IOT H B KOMIT03HHHH C HeOpraHHHeCKHMH COJIflMH #HXpOHHHbIX aHHOHHBfX 

KpacHTejieii Tuna (M=H, Na, Li, K, NH 4 ). 

J\n% nojiy^eHHa opraHH^ecKHx cojiefi ^hxpohmhwx aHHOHHbix KpacHTejieii Moryr 6brn> 
HcnojihiOBaHbi hgckoju>ko Mero#OB. 

Oamh H3 cnoco6oB 3aKjiK>HaercH b HefiTpajiH3aaHH pa36aBJieHHbix pacxsopoB 

COOTBeTCTBytOIimX KapGOHOBfelX, <J><>c4>OHOBbIX HJIH CyJIfe<J>OKHCJJOT KpaCHTeJiefi C nOMOUIbK) 
OCHOBaHHH, B KaHeCTBe KOTOptlX MOTyT 6bITb HCH0JIb30BaHbI BTOpHHHfcie, TperoHHBie, 

rerepouHKjiH^ecKHe aji h (])a™ hcckh e h apoMaTH^ecKHe smmhw, rHj^pooKHCH Terpa3aMemeHHbix 

KaTHOHOB aMMOHH^ OKCH3THJIHpOBaHHbie npOH3BOJWhie £H- H TpH3TaHOJiaMHHOB ? 

noiiH3THjiCHnojiH3.MMHi>i . Hcnojib3yeMbie KHC/iOTbi KpacHTejrefi npeiiBapHTejibHo oramafOT ot 
MMHepanbHwx cojiew, HarrpHMep irpoMbiBafOT c noMombto cojuhjoh kmcjiotbi c noarrcoyiojmeH 
cyuiKeK rrpw 100°C. 

JXpyroii Mero/i nojiy^emui saKnfO^aercji b HarpeBaHHH pacTBopoB aMMOHHWHtix cojien 
^MxpoMHHMx aHHOHHbix KpacHTGneH c ocHOBaHHSMH npH TeMnepaType Bbiuie 60°C : , npn KOTOpOH 
Bi>mejiKK>mHflc5i aMMnaK yjietaerr h o6pa3yercR cooTBercTByiomaa opraHHHecKaa cojib. MoryT 
SbiTb TaioKe Hcnojib30BaHW o6binHbie peaxuHH o6weHa KaraoHOB c Hcnojrb30BaHHeM 
HOHHOo6MeHHbix cmoji hjih mcm6 paHHOH TexHOJioraH. 

KaK bhjjho H3 npHBe^eHHOH TaSjTHUbi 3a»BjiaeMbie jO(nC Ha ochobc opraHH^ecKHX cojieft 
AHxpouHHbix aHHOHHbix KpacHTejieii o6jia^aiOT o/uiopoflHbiMH cBOHCTBaMH no ruiomaflH, oahhm 
H3 KpHTepneB KOTOpbix HBJiflercH pa3HOTOJiii|HHHOCTb 1111, KOTopaa He npeBbiuiaer 5%, Toraa Kax 
HeopraHH^ecKHe cojih yKa3aHHbix KpacHTejieii hmoot pa3HOTOjimHHHOCTb no 20%. 



Ta6jmixa 



XapaxrepHCTHKH juixpohhhmx nojmpH3aTopoB cRera 



No 


KpaCHTCJIB 


M 


n 


Pa3HOTOJI- 
IKHHHOCTb, 
% 


1. 


IlpSMOH afCJlTblH 


(OHCH 2 CH 2 ) 3 NH 


7 


5 




CBeTOnpOHHMH O 


NH 4 * 


7 


15 


2. 


CMecb OTcyju>(^OKHCJiOT 


N-MeTHJHXHpHflHHHH 


2 


5 




AH6eH3HMHJta30JtOB 


NH 4 * 


2 


18 (cHjibHoe 




Ha^xajiHH- 1 ,4,5,8- 






pacceaHHe) 




Terp>aKap6oHOBOH 










KHCJIOTbl 








3. 


3-xnopHnnaHTpoH- 


(OHCH 2 CH 2 OCH 2 CH 2 ) 3 NH 


2 


3 




4,4'-flHcy^b4)OKHCflOTra 


NH4* 


2 


10 


4. 


Khcjiothbih apKO- 


(C 2 H 5 ),N 


2 


5 




Kpacrrbra 


NH 4 * 


2 


15 




aHTpaXHHOHOBUH H8C 






(pacceHBaer 
CBer) 


5. 


C.I. npsMoii KpacHbifi 48 


N-3THJlHMH;ia30JIMHMH 


2 


5 






Na* 


2 


15 


6. 


C.I. aKTHBHMH TKCJlTblH 1 


N-MeTHJITMaTiOJlHHHH 


2 


5 






Na* 


2 


15 


7. 


C.I. KHCJIOTHblH >KejlTblH 


NH 2 (CH 2 CH 2 NH) 2 CH 2 CH 2 NH 3 


1 


5 




1 


NH4* 


1 


15 


8. 


C.I. IIpHMOH CHHHH 19 


[OH(CH 2 CH 2 0) 3 CH 2 CH 2 ] 2 NH 2 


2 


5 






NHi* 


2 


15 


9. 


Cmccb flHcyjifc4 ,OKHCJIOT 


C 6 H 5 CH 2 (CH,) 3 P 


2 


5 




^*l6eH3HMHJia30JTOB 


NH4* 


2 


10 




nepiuieH-3,4,9, 1 0- 










TeTpajcap6oHOBOH 










KHCJIOTbl 








10. 


C.I. IipSMOH 


CH 3 (C 3 H 7 ) 3 NH 


2 


5 




4>HOJieTOBHH 88 


NH 4 * 


2 


15 


II. 


KHCJIOTHblH SpKO-CHHHH 


N-3THJIXHHOJ1HHHH 


2 


5 




aHTpaXHHOHOBMH 


NH4* 


2 


15 


12. 


C.L npHMOH 


C 6 H 5 (CH 3 )NH 2 


2 


5 




(JmojieroBbiH 56 


Na* 


2 


20 


13. 


C.I. aKTHBHWH CHHHH 4 


N-3THJlTHa30JIHHHH 


2 


5 






Na* 


2 


18 


14. 


C.l. npHMOH >KejiTbiH 73 


[OH(CH 2 CH 2 0) 5 CH 2 CH 2 ] 2 NH 2 


4 


5 






NH 4 * 


4 


15 


15. 


JlHcyab4 ,OKHCJIOTa 


(C4H 9 ) 3 (CH 3 )P 


2 


5 




flHMeTHJTXHHaKpHjlOHa 


NH 4 * 


2 


10 


16. 


^HCyjIb(^OKHCJIOTa 


NH 2 (CH 2 CH 2 NH) 4 CH 2 CH 2 NH 3 


2 


5 




THOHH^HrO 


NH 4 * 


2 


15 



No 


KpacHTejib 


M 


n 


Pa3HOTOJl- 
lUMHHOCTb, 

% 


17. 


C\tecb OTcyjn>4>OKHCJiOT 


(OHCH 2 CH 2 OCH 2 CH 2 )3NH 


- 


5 




JlH6eK3MMMiia30J10B 


NH4* 




15 




Ha<JrniiiH h- 1 ,4,5,8- 










TexpaKap6oHOBOH 










KMCJIOTbl + 










3-XJIOpHHiiaHTpOH- 










4,4-#Hcyjii><J)OKHCJiOTa 




- 




18. 


CMeCb ZlHCyjTI>4)OKHCJIOT 




- 


5 




ZUi6eH3HMMZia30JTOB 


NH 4 * 




18 




HatyrajiHH- 1 ,4,5,8- 










TerpaKapGoHOBOM 










KHCJIOTbl + 










3 -XJIO pHHaaHTpOH- 










4,4-^Hcyjrb^OKHCJiOTa + 










CMeCb OTCyjIb^)OKHCJ10T 










OT6eH3HMHaa30JiOB 










nepHjieH-3,4,9, 10- 










T6TpaKap6 O HOBOH 










KHCJIOTbl 









* npOTOTMJl 



<DOPMYJIA H30EPETEHR5I 



1 . JJjixpoHHHbiii nojwpH3aTop CBera, BKjifOHajomHH nozxJio>KKy m HaneceHHoe Ha Hee 
nojmpH3yiomee noKpyrae, OTjiHHaiomeeca TeM, hto cojiep>KMT oaho hjih hcckojibko 
noji3jpH3yiomHX nocpbrraH, npe^craBjiajoimix co6oh opHeHrapoBaHHbie MOjieicyjrapHO 
ynop^moHeHHMe cjioh opraHHnecicHx cojiefi jiHxpoHHHbix aHHOHHtix KpacHTejiefi o6meH (j>opMyjibi 
{XpoMoreHj-fXOTvT)^ rue XpoMoreH - xpoMO<t>opHaa chctcmh KpacHTejra; 

X = CO, SO,, OSO z , OPCKCM^; 

M = RRTO; RRR"NH; RR , R ,, R A N; RRR M R A P npn: 

R, R, R", R A = CH3, CIC2H4, C2H5,C3H 7 , C4H9, C6H5CH2, 

3aMemeHHWH ^emui hjih rexepoapHji; 

YH-(CH 2 -CH 2 Y^-CHaCHa, -Y = O hjih NH, m=0-5; 

N-aJIKHJIIIHpHJIHHHH KaTHOH, N-ajIKHJIXHHOJIHHHH KBTHOH, 
N-ajlKHJIHMHJia30JlHHHH KaTHOH, N-aJlKHJiTHa30JlHHHH K3.THOH* 

n=l-7 

HJIH HX CMeceit, CnOC06HbIX K 06pa30BaHHK> JIHOTpOnHOH >KH£KOKpHCTaJIJIHHeCKOH 4>a3bi. 

2. flHXpOHHHMH IIOJUipH3aTOp CBCTa COrjiaCHO ILl, OTJIHHaKHIJHHCH TeM, HTO JlHXpOHHHblH 

aHHOHHbra KpacHTejn> Bbi6paH H3 p*ma KpacnxejieH, cnoco6Hbix k o6pa30BaHrao cra6 hji b h oh 

JHfOTpOnHOH ^CHJlKOKpHCTaJIUHHeCKOH <J)a3M. 

3. #hxpohhhmh nojrapH3aTop ceera corjiacHO n. 1, OTJiHHaiomHHC# xeM, hto jiMxpo h HHbi h 
aHHOHHMH KpacHTejib Bbi6paH H3 KJiacca rrpjjMMx KpacHTejiefi. 

4. ^HxpoHHHbiH noji^pH3arop CBera corjiacHO n. 1, OTjinnaioiuHHai xeM, hto jtffxpoHHHbiH 

aHHOHHKIH KpaCHTeJIb Bbl6paH H3 KJiaCCa aKTHBH&IX KpaCHTCJieH. 

5. ZIhxpohhhmh nojrapH3aTop csera corjiacHO n. 1, OTjiHnaiomHHCJj xeM, hto /mxpon hhbih 

aHHOHHKIH KpaCHTeJIb Bbl6paH H3 KJiaCCa KHCJIOTHblX KpaCHTCJiefi. 

6. ^HxpoHHHbiH noji^pH3aTop CBera corjiacHO n.l, OTJiHHaiomHHC^ tcm, hto ahxpohhhbih 
aHHOHHMH KpacHTejib Bbi6paH H3 pjMa cyjib4>oKHCJiOT nojiHitHKJiHHecKHx KpacHTejieii. 

7. #HxpoHHHfcjif nojurpH3aTop CBera corjiacHO n. 1 , OTjiHnaiomHHca TeM, hto nojrapH3yiomee 
noKpbiTHe coctoht H3 HecKOJTbKMX (J)parMeHTOB npoH3BOJibHOH (J)opMbi, KOTopbie Moryr 
OTjiHHaxbCJT uBeroM h HanpaajieHHeM Beieropa nojiapH3auHH. 

8. /iHxpoHHHbiH nojwipH3aT0p CBera corjiacHO n. 1 , OTjiHHaiomHHCfl reM, hto coaep^KMT hcckojibko 
HaHeceHHWx jjpyr Ha jjpyra nojrapmyioiuHx noicpbJTHH, Kaxmoe H3 xoropux coctoht H3 

HeCKOJlbKHX 4>parMeHTOB npOH3BOJlbHOH (^OpMbl, KOTOpbie MOryT OTJIHHaTbCH UBeTOM H 



HarrpaBJieHHeM Beieropa nojLffpH3aujra, npH 3tom ixeeT h HanpaBjieHHe Beicropa nojmpH3auHH nn 
Moryr He coBnaflan>. 

9. flHxpoMHHbiH nojurpH3aTop CBeTa corjiacHO n.8, OTjiHnaiomHHCfl tcm, hto mok/xy Jill 
tfonojiHHTejibHo co,nep^cHT cjioh h3 npo3paHHbix 6ecuBeTHbix hjth oKpameHHbix MaTCpHajioB. 

10. flMxpoMHHbifi nojwpH3aTop CBCTa corjiacHO n. 1, OTJiHHaiomHficfl tcm, hto Meac#y no,zuio^<KOM h 
nojuipM3yK>mHM noKpbiraeM ^onoJiHHTejiBHO co^ep^cHT opHeHrapy joihh m ctioh, KOTopttH mo>kct 

6blTb C^OpMpOBaH KBK H3 HeopraHHHeCKHX MaxepHajIOB, TaK H Ha OCHOBe pa3JTHHHbIX nOJIHMep>OB. 
1 1. flHXpOHHHblH nOJlflpH3aTOp CBCTa COTJiaCHO II. 1, OTJIHHaKMUHHCfl TCM, HTO MOKtfy nOZUlO^CKOH H 

nojmpH3yiomHM noicpbrnieM aonoJiHHTCJibHO coaep>KHT RH^^y3no oTpa>KaioiuHH cjioh, kotopmh 
MO>KeT cjiyacHTb oflHOBpeMeHHO b KanecTBe ajieKrponpoBOflfliuero cjioh. 
12. fliixpoHHHbiH nojmpH3aTop CBeTa corjiacHO n.l, oTJinnaiomHHCH tcm, hto b KanecTBe 
noxuio^cKH co/xep>KHT AByjiyHenpejiOMji^iomyK) iuiacraHy hjih njiemcy, a nojrapH3yK>mee noKpwTHe 
c<J>opMHpoBaHO no,a vtjiom 45° k ochobhoh onraHecKoii och nojuio^cKH. 
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PE<DEPAT 

flHXpOHHHBHf nO/MpH3aTOp CBCT3 



M3o5pexeHHe othochtcji k onTHKe, a hmchho, k ^hxpohhhbjm nojraproaTopaM CBera ( JJ£IC\ 

OCHOBaHHMM Ha OpraHHHeCKHX COJUIX #HXpOHHHMX aHHOHHfelX KpaCHTejlCH. 

ripe^naraeMwe X01C Moiyr 6bitb Mcnojib30BaHbi b npoH3BO^CTBe nojiapH3aimoHHMx juichok h 

CTeKOJl, B TOM HHCJie JiaMHHHpOBaHHblX JXJia aBTOM06HJlI>HOft n pOMbliimeHHOCTH, CTpOHTejIbCTBa H 

apxHTeiciypBi. KpoMe Toro, 3a»BjiseMbie flHC MoryT 6bjtb TaioKe HcnojibsoBaHw b npoH3BO.acTBe 
>KK AHCfuieee h hhahkbtopob. 

3aflaHefi HacToamero M3o6peTeHHH mnnercsi cosaamie 3<|><|>eKTHBHbix 6e3fle<^eKTm>tx JJJJC Ha 
ocHOBe ojuiopojxHhix nojurpmyiomHx noicpbiTHH (1111) c pa3HOTonnmHHOCTBK>, He rrpeBtiinajomeft 
5%. CyiiiecTBeHHtiM otjihhhcm Hacroamero H3o6pereHH5i wjutercR npHMeHemie mm 
4>opMHpoBaHH» 1 11 1 opramraecKHx cojrefi .nHxponHHbix aHHOHHbix KpacHTejien hjim hx CMecefi, npn 
h hh eccHMM pacxBopoB KOTopwx Ha nosepxHOCTO nojuioyKKH nocjie BhicbixaHHH nojiynaiOTCJi 
6e3Ae$eicrai>ie ozuiopoflHbie 1111, pa3HOTOJimHHHOcn> KOTopwx He npesbimaeT 5%. 

3aaBji»eMbie .HTIC npe^CTaBJi»iOT co6oh nczuioacKy c HaneceHHbiM opHeHTHpOBaHHbi m 
MOJiexyjiKpHo ynop^oneHHbiM cjioeM opraHnnecKHx cojien zmxpoHHHbix aHHOHHbix KpacHTejien 
o6mefi (})opMyjib] 

{XpOMoreH]^XO~M + ) I1 , rjie XpoMoreH - xpoMO(j>opHa5i cHCTeMa KpacHTejm; 
X = CO, S0 2 , OS0 2 , OPO(CTM + ); 
M = RR r NH2; RR'R"NH; RR'R"R A N; RR f R"R A P npn: 
R, R f , R* 1 , R A ~ CH3, CIC2H4, C2H5,C3H7, C4H9, C^H^CHi* 
3aMeiqeHHbiH (J>chh jt hjim rerepoapHji; 
YH^CHi-C^Y^-CHiC^, Y = O hjih NH, m==0-5; 

N-aJIKHJinHpHaHHHH KaTHOH, N-ajlKHJIXMHOJlHHHH KaTHOH, 
N-aJIKHJTHMH v 0;a3OiIHHHH KaTHOH, N-aJIKHJITHa30JIHHHH KaTHOH; 

n=l-7 

HJIH HX CMeceft, CHOC06HblX K o6pa30BaHHK) JIHOTpOnHOH >KWmKOKpHCTajIJlHHeCKOH $a3bl. 

^MxpoMMHbiH aHHOHHbiH KpacHTejjb MO^ceT 6brrb Bbi6paH H3 pajja: 

- KpaCHTejlCH^ CnOC06HbIX K 06pa30BaHHK) CTa6HJlbHOH JIHOTpOnHOH >KHJlKOKpHCTaJlJlHHeCKOH 

4>a3bi; 

- npflMbix , aKTHBHbix, KHCjiOTHbtx KpacHTejieii; 



- cyjn>(j)OKHCJiOT nojrHUHKJimecKHx KpacHTCJieiL 

Jill MO^cer cocnwrrb H3 hcckojibkhx (J>parMeHTOB npoH3BOJibHo£f 4>opMM, Koropwe Moryr 
OTjnmaThca hbctom h HanpaBJieHHeM BeKropa nojmpH3awm. 

JIJIC M03KCT cojxepxcarb hcckojibko naHeceHHMX npyr na npyra noji3rpH3yioiuHX noKptiTOH, 

Ka>K^Oe H3 KOTOpMX COCTOHT H3 HeCKOJIfcKHX <|>parMeHTOB ITpOH3BOJTbHOH (J>OpMI>I ? KOTOpbie MOrVT 
OTJIHH3TbG% U^BGTOM H HEJipaBJICHHCM BCKTOpa nOJI»pH3ai|HH, npH 3TOM UBCT H HanpaBJieHMe 

BeKTOpa nojDrpH3auKH Iin MoryT He coBnaaart. 

JPTIC AonojiHHTejrtHO MO^cer cojiep^can> Meacay tiojuio:kkoh h nonapmyioiuHM noKpMTHCM 

OpMeHTHpyiOimiH CJIOH, KOTOpblH M05KCT 6bITb C^OpMpOBaH K3K H3 HeopraHHReCKHX MSTC pHaJIO B, 

TaK h Ha ocHOBe pmjruHHKix nonHMepoB. 

JiJlC MOTKCT ^OnOJIHMTeJlbHO COJiepQKaTb MOK#y nOiyiOTKKOH H nOJ155pH3yK)lUHM nOKpblTHCM 
AH(|>c{)y3HO OTpa>KaK)IHHH CJIOH, KOTOpi>lH MOK6T CJiy>KHTb OAHOBpCMCHHO B KaneCTBe 

aneicrponpoBOAJiiuero cjio5l 

JJJJC & Ka^ecTBe nopjiOTKKH mo^cct co#ep»eaTb ppyjiynenpejiONUunowyio ruracTHHy hum njieHKy, 
a nojispH3yjomee noKpurae c<j>opMHpoBaHO non yrjiOM 45° k ochobhoh onra^ecxofi och 

UO&JKMKKH. 
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IPC 6 G02B 5/30 

AN DICHROIC LIGHT POLARIZER 

The invention relates to optics, particularly, to dichroic light polarizers (DLP), 
based on organic salts of dichroic anionic dyes. 

The proposed DLP can be suitably used in manufacture of polarizing films and 
glass, including laminated films and glass for automotive industry, construction and 
architecture. Further, the claimed DLPs can be used in manufacture of liquid-crystal 
displays and indicators. 

Light polarizers that convert the natural light into the polarized one are one of the 
necessary elements of the up-to-date liquid-crystal (LC) devices for displaying 
information, control systems and light-operated locking. 

The presently used polarizers are represented by a polymer film, oriented by 
uniaxial extension, dyed in mass by organic dyes or iodine compounds. As a polymer, 
polyvinyl alcohol (PVA) [1] is mainly used. 

PVA-based DLPs, dyed with iodine, have high polarizing characteristics and are 
extensively used in manufacture of liquid-crystal indicators for screens, watches, 
calculators, personal computers, etc. 

However, an high cost and a low thermal resistance of the PVA-based DLP do not 
allow to use them in manufacture of consumer goods, in particular in manufacture of 
multi-layer glass and films for automotive industry, construction and architecture. 

The analog of the claimed DLP is an DLP representing a substrate, . whereon 
applied is a molecularly-oriented layer of a dichroic material capable of forming a nematic 
phase [2], 

To produce a light-polarizing film, a dichroic material is applied in the form of a 
true solution on the substrate impermeable surface, which surface has been preliminarily 
provided with anisotropy by a mechanical rubbing using various materials (leather, paper, 
fabric, etc.). In the course of the subsequent partial evaporation of a solvent, a dichroic 
material solution undergoes the nematic liquid-crystal state stage, in which state, under the 
action of the surface anisotropy, orientation of molecules of a dichroic material takes 
place. After evaporation of the residual solvent under the controlled conditions, that 
prevent disruption of the orientation, a molecularly-oriented polarizing film is formed 



upon the substrate surface and consists of arranged in parallel and oriented in single 
direction molecules of a dichroic substance, as which the dichroic dyes [2] were used. 

A DLP of the similar type [3] is a polarizing plate manufactured by applying a 
solution of some aso-dyes upon a preliminarily rubbed surface of a substrate, with 
subsequent drying. 

DLPs [2] or [3] have an higher thermal resistance as compared with the DLP based 
on PVA, because a dye's molecularly-oriented film exhibits an high thermal stability and 
can be formed on such highly-resistant materials, as glass: 

The following should be mentioned in the first place as disadvantages of DLP [2] 
and [3]: an insufficient polarizing capability and a low contrast, as well as the necessity of 
the preliminary orientation of a substrate by repeated rubbing that is rather difficult to 
realize in production quantities. 

In terms of the technical essence, the most pertinent prior art is an DLP consisting 
of a substrate whereon applied is a thin film of a molecularly-arranged layer of dyes, being 
sulfonic acids or their non-organic salts of aso- and polycyclic compounds, or their 
mixtures, that are capable of forming a stable lyotropic liquid-crystal phase, which allows 
to produce, on their basis, stable lyotropic liquid crystals (LLC) and compositions based 
thereon [4]. 

For manufacture of the known DLP [4]: LLC of a dye is applied on the substrate 
surface, with simultaneous mechanical orienting with subsequent evaporation of a solvent. 
Thereby on the substrate surface formed is a thin film of a molecularly-arranged layer of a 
dye - a polarizing, coating. (PC) capable of polarizing the light. 

In addition to an high thermal and light resistance, DLP [4] has an higher polarizing 
efficiency as compared with DLP [2] and [3], because the orientation method based on the 
mechanical arranging of LLC is a more efficient method for producing a molecular 
arrangement of a dye being in the nematic liquid-crystal state, as compared with influence 
of the surface anisotropy. 

The main disadvantage of DLP [4] is the heterogeneity of its properties across the 
area caused by different thickness of a PC, as well as the presence of the orientation- 
disruption zones and microdefects. The cause is formation of too large molecular 
complexes in time of production of the lyotropic liquid-crystal phase on the basis of non- 
organic salts of the used dyes, which results in further aggregation whereby a dye 
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precipitates. The process of crystallization of non-organic salts of the used dyes [4] can be 
enhanced when various technological additives are introduced into the LLC-composition 
(surfactants, inhibitors, etc.). Microcrystals that form as the result of said introduction are 
the cause of not only the thickness variance of a PC, but also that of occurrence of the 
orientation-disruption zones, which in combination with dispersion of light over 
microcrystal defects of a PC results in a reduced polarising efficiency of a DLP. 

The goal of the invention is to provide an highly-efficient defectless DLPs basing 
on homogenous polarizing coatings (PC) having the thickness variance not over 5%. 

The set goal is to be attained by using organic salts of dichroic anionic dyes of the 
following general formula in manufacture of a DLP as one film-forming component in 
formation of an oriented molecularly-arranged layer of a PC. 
{Chromogene} - (XOTVT) n , where Chromogene is a dye chromophore system; 
X = CO, S0 2 , OS0 2 , OPO(0"M*); 

M = RR NH2; RETR^NH; RR/fTR A N; RB/FT A P, when 
R, R\ IT , R A = CH 3 , C1C 2 H4., C 2 H 5 , C 3 H 7 , C 4 H 9 , C 6 H 5 CH 2 , 
substituted phenyl or heteroaryl; 
YH-(CH 2 -CH 2 Y) m -CH 2 CH 2 , Y O, or NH, m=0-5 ; 

N-alkylpyridinium cation, N-alkyquinolinium cation, N-alkylimidazolinium cation, N- 
alkylthiazolinium cation; 
n= 1-7; 

or their mixtures capable of forming a lyotropic liquid-crystal phase. 

Thus, the- claimed DLP is a substrate, whereon applied is a PC based on organic 
salts of dichroic anionic dyes. 

A PC is an oriented in a certain direction molecularly-arranged layer of a dye, 
wherein planes of molecules and, lying therein, dipole moments of the optical transition 
are uniformly oriented with respect to the direction determined either by the surface 
anisotropy, or the mechanical orientation direction. 

The operation principle of the claimed DLP is based on that the non-polarized 
light, while passing through the PC is partially absorbed by the dye chromophoric system. 
Thereby, only that portion of the light waves passes through the PC, in which portion, the 
oscillation direction of the electric component of electromagnetic field is perpendicular to 
the dipole moment of the optical transition (Fig. 1). 
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It should be also noted that the claimed DLPs provide polarization not only in the 
visible portion of the spectrum, but also in the UF-range and the near ER-range as well. 

For forming a PC in manufacture of the claimed DLP, used are organic salts of 
dichroic anionic dyes comprising, as the anionic function, the following groups: 
carboxylic, sulfo- vinylsulfonic, or sulfoetheric, phosphonic groups. For preparing the 
organic salts, the dyes can be selected of the following classes: 

• dyes capable of forming a stable lyotropic liquid-crystal phase, e.g. sulfo-acids of 
derivatives of indanthorne, sulfonic acids of derivatives indanthrone y sulfonic acids of 
derivatives of symmetric diphenyldiimides and dibenzimidazoles of naphthalene- 
1,4,5,8-, perilene- and anthathrone-3 3 4,9,10-tetracarboxylic acids, direct yellow lightfast 
O [4], etc; 

• direct dyes, e.g. benzopurpurene 4B (C.I. 448), C.I. direct orange 26, C.I. direct red 48 
or 51, CI. direct violet 88, CI. direct blue 19, etc.; 

• active dyes (triazinic, vinylsulfonic or Protions T), for example, CI. active red 1, CI. 
active yellow 1, CI. active blue 4, etc.; 

• acid dyes, for example various derivatives of bromaminic acid, acid bright-red 
anthraquinonic N8S, bright-blue anthraquinonic (CI. 61585), acid green anthraquinonic 
N2S (CI. 615890), acid bright-green anthraquinonic N4Zh, CI. acid red 138, C.I. acid 
yellow 135, CL, acid red 87, CI, acid black 1, etc. 

• of the series of sulfonic acids of polycyclic dyes, e.g. asymmetric phenylimides and 
benzimidazoles of naphthalene- 1, 4,5,8-, perilene- and anthathrone-3,4,9,10- 
tetracarboxylic acids, disulfonic acid of derivatives of indigo, thioindigo or 
chinacrydone and other sulfo-acids based on the vat dyes and pigments. 

The distinguishing feature of the invention is the use, for forming a PC, of organic 
salts of dichroic anionic dyes, or their mixtures; and after application of solutions of said 
salts produced are defectless homogeneous PCs, whose thickness variance does not exceed 
5%. 

The use of organic salts of dichroic anionic dyes for manufacture of a PC allows, as 
for the known polarizer [4], to use a standard equipment for applying different coatings, 
e.g. installations used in paint- and varnish-producing industry, as well as printing 
equipment of various types, including the flexography units. 
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Using organic salts of dichroic anionic dyes, DLPs being a substrate whereon 
applied is a PC consisting of several fragments of an unspecified shape, that may differ in 
the colour and the polarization vector direction, can be manufactured. Id est, the 
polarization direction can vary arbitrarily on the substrate surface, which allows to produce 
in this way the polarizing patterns having different direction of each fragment. 

For preparing such DLPs the following technique can be used: by printing 
(flexography, letterpress printing or gravure printing) on a PC having the identical 
polarization vector direction, applied is a pattern in the form of a layer of a water-insoluble 
varnish of the required shape. After the varnish has been solidified, the unprotected layer 
of the PC is washed by a suitable solvent (water, or a mix of water and an organic solvent). 
Then a PC is applied on the substrate once again, which PC can differ in the colour and the 
polarization vector direction from the fixed PC varnish layer. After that a varnish layer of 
the required shape is applied once again, which layer leaves the previous pattern 
unprotected. After solidification with subsequent washing by a solvent, a polarizing pattern 
is produced, where the areas differ both in the colour and the polarization vector direction. 

Using different methods of the multi-roll printing technique, multi-colour 
polarizing patterns according to the «roll-to-roll» method can be provided. 

Use of different glues instead of a varnish allows to manufacture, on any surface, a 
DLP in the form of self-gluing polarizing films, and also it can be manufactured by 
applying a glue layer on a PC in the form of a pattern, with subsequent transfer; this » 
technique can be used both in manufacture of LC indicators with the external disposition 
of polarizers, and for different kinds of protection of trade marks, or for the purpose to 
provide diverse colour effects, e.g. in advertising. In manufacture of an DLP according to 
the glue technique, a technique of the reverse transfer is also possible: application of a glue 
layer of the necessary shape upon the required surface, positioning of a film, having a PC 
applied thereon, upon a glue, and tearing-off. A PC layer corresponding only to the glue 
layer shape will be removed from the film surface on the required surface. 

Use of organic salts of dichroic anionic dyes also allows to realize the layer-by- 
layer technique of application of a PC. Thereby it is possible to produce DLPs consisting 
of several applied one upon the another PCs, each consisting of several fragments of an 
unspecified shape, that may differ in the colour and the polarization vector direction. 
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A subsequent PC of the same dye or another dye can be applied immediately on the 
preceding PC, or on the intermediate layer of a transparent material, which material can be 
either colourless, or dyed one. Thereby the polarization vector direction of next PC can 
change arbitrarily with respect to direction of polarization axes of the preceding PC. 

Thus, an DLP, which between PCs can further comprise layers of transparent 
colourless or dyed materials, can be provided. 

When the polarized light plane is rotated in a DLP, brightening of some areas and 
dying of other areas (in case of monochromatic DLPs, wherein different areas of one 
colour have different directions of the polarization vector) can occur. In case of the use of 
different dyes, when the polarized light plane is rotated, there will occur either vanishing 
of a pattern dyed in different colours (in the case when areas of different colours have the 
identical polarization vector direction), or the sequential vanishing of areas of different 
colours, differing in terms of the polarization vector direction. In case of the multi-layer 
PCs, particularly when intermediate transparent dyed materials are used, the number of 
possible versions will increase. 

The above-cited examples of DLPs are of an interest as regards creation of special 
colour effects (advertising, show-business), and for protection of trade marks and 
securities, etc. 

For formation of PCs using concentrated solutions of organic salts of dichroic 
anionic dyes, the techniques used for producing polymer films also can be used, for , 
example: sheet-die extrusion, casting, etc. 

In formation of a PC, the magnetic, electromagnetic and electrostatic fields can be 
used as an additional orienting action, which fields can be used in the cases when the time 
of application is not limited, or for manufacture of a dichroic light polarizer used are 
diluted solutions of organic salts of dichroic anionic dyes according to technique [2]. 

Selection of the application method is also determined by the substrate type, which 
can be a hard flat, spherical or cylindrical, transparent or reflecting surface of an organic or 
non-organic glass, silicate glass having a deposited thereon semiconductor layer, silicon 
plates with a deposited aluminium layer. 

Prior to application of a PC, an orienting layer can be formed according to. the 
technique used for applying the orienting layers in manufacture of liquid-crystal cells [6]. 
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Thus, an DLP that, between the substrate and polarizing coating, additionally 
comprises an orienting layer formed of both non-organic materials, and on the basis of 
various polymers, can be produced. 

The substrate surface in forming a PC can be additionally modified using different 
sublayers, including the optically active sublayers, for example the diffuse-reflection, 
birefringent or phase-deterring coatings. Thus produced is an DLP characterised in that 
between the substrate and the polarizing coating it further comprises a diffuse-reflection 
layer, which can also serve as a conductive layer. 

When as the substrate, used is a quarter- wave plate or film, e.g. made of polyvinyl 
alcohol or polyethylene terephthalate, and when a PC is applied at angle of 45° with 
respect the main optical axis of the substrate, a circular polarizer can be produced (Fig.2, a 
and b is the direction of the extraordinary and ordinary rays, respectively, n is the PC 
polarization vector direction). 

In forming PCs using organic salts of dichroic anionic dyes, DLPs in the form of 
flexible polarizing plates, including the self-gluing ones can be produced on polymer films 
(polyethylene terephthalate, polycarbonate, triacetylcellulose, other transparent film- 
shaped materials). 

For manufacture of the claimed DLP on the basis of organic salts of dichroic 
anionic dyes, also diverse glues, including polyvinyl butyral, can be used for the purpose to 
obtain various kinds of laminated structures, e.g. triplex glass and multi-layer films, which 4 
is of an interest for automotive industry and architecture. 

For manufacture of the claimed DLP the following can be used; aqueous, aqueous- 
organic solutions of dichroic anionic dyes that can be prepared either by gradual increase 
of concentration of diluted solutions of the dye (e.g. using evaporation or membrane 
filtration), or by solving a dry dye in a suitable solvent (water, a mixture of water and 
alcohols, bipolar aprotic solvents of DMF or DMSO type, cellosolves, ethyl acetate and 
other water-miscible solvents) to achieve a required concentration. 

Depending on a method employed to form a PC, used are dye solvents having 
concentration 1 - 30%. 

When method [2] is used, it is preferable that on the substrate surface, preliminarily 
rubbed in a desired direction, more diluted solutions will be applied, while when a PC is 
formed without preliminarily rubbing of the substrate using the mechanical orienting 
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according to technique [4], used are more concentrated dye solutions, including those that 
form the stable lyotropic liquid-crystal phase. 

Similarly to the case of non-organic salts [4], the mechanical arrangement of stable 
LLC-compositions based on organic salts of dichroic anionic dyes can be carried out under 
the action of the forces causing a tension strain on meniscus which is formed in time of the 
wedging-out tear-off of one surface from the other one, between which disposed is a LLC- 
layer, or in time of application of a shearing force, which can be done simultaneously with 
application of a LLC on the substrate surface. 

Orienting of a LLC on the substrate surface under the action of a shearing force can 
be implemented when a LLC is applied using a die or doctor blade, the latter can be of the 
knife- or cylindrical-type. 

Solutions of organic salts of dichroic anionic dyes further can comprise, besides 
water-miscible organic solvents, the anionic and non-ionogenic surfactants, binding and 
film-forming reagents, and as such the following can be used: polyvinyl alcohol, polyvinyl 
pyrrolidone, polyacrylic acid and its esters, polyacrylamide, polyethylene oxide and 
polyethylene glycols, polypropylene glycol and their co-polymers, ethyl and oxypropyl 
esters of cellulose, sodium salt of carboxymethyl cellulose, etc. 

Further, to improve stability, solutions of organic salts of dichroic anionic dyes can 
comprise hydrotropic additives of the amide series, for example: dimethylformamide, alkyl 
amides of phosphoric acid, urea and its N-substituted derivatives, N-alkylpyrrolidone, 
dicyandiamide, as well as their mixtures, and mixtures of amides and glycols. 

An high solubility in the aqueous-organic mixtures having an high content of an 
organic solvent often allows to avoid the use of surfactants, for the compositions used to 
form a PC have an high wettability of the hydrophobic surfaces. Further, an high solubility 
of dyes allows to form, for formation of a PC, more concentrated solutions, which allows 
to produce optically dense DPLs having an high polarizing efficiency. 

Organic salts of dichroic anionic dyes can be also used for forming a, PC in 
composition with non-organic dichroic anionic dyes of the (M=H, Na, Li, K, NH4) type. 

To prepare organic salts of dichroic anionic dyes, a number of techniques can be 
utilized. 

One of them consists in the neutralization of diluted solutions of suitable carbonic, 
phosphonic dyes, or sulfonic acid of dyes using bases, and as such bases the following can 
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be used: secondary, tertiary, heterocyclic aliphatic or aromatic amines, hydroxides of tetra- 
substituted ammonium cations, oxy-ethylated derivatives of di-, and triethanol amines, 
polyethylene amines. Acids of the dyes to be used are preliminarily purified to remove 
mineral salts; for example, they are washed by hydrochloric acid, with subsequent drying 
at 100°C 

Another technique consists in heating of solutions of ammonium salts of dichroic 
anionic dyes having bases at the temperature over 60°C, at which temperature the released 
ammonia volatilizes, and a desired organic salt is formed. Ordinary reactions of cation 
exchange using ion-exchanging resins or the membrane technique can also be used. 

As seen in the following Table, the claimed DLPs based on organic salts of 
dichroic anionic dyes have homogeneous properties across the area, of which of the 
criteria is the thickness variance of a PC that does not exceed 5%, while the non-organic 
salts of said dyes vary in thickness to 20%. 

TABLE 



Characteristics of dichroic light polarizers 



No. 


Dye 


M 


n 


Thickness 
variance, % 


1 


Direct yellow, 


(OHCH 2 CH 2 ) 3 NH 


7 


5 




lightfast O 


HN 4 * 


7 


15 


2 


Mixture of disulfo- 


N-methylpyridinium NH4* 


2 


5 




acids of 




2 


18 (significant 




dibenzimidazoles of 






scattering) 




naphthalene- 1 ,4,5 ,8- 










tetracarboxylic acid 








3 


3 -chlorindanthrone- 


(OHCH 2 CH 2 OCH 2 CH 2 ) 3 NH 


2 


3 




4,4'-disulfo-acid 


NH4* 


2 


10 


4 


Acid bright-red 


(C 2 H 5 ) 4 N 


2 


5 




anthraquinonic N8S 


NH4* 


2 


15 (scatters 










light) 


5 


C.I. direct red 48 


N-ethylamidazolinium 


2 


5 






Na* 


2 


15 


6 


C.I. active yellow 1 


N-methylthiazolinium 


2 


5 






Na* 


2 


15 


7 


C.I. acid yellow 1 


NH 2 (CH 2 CH 2 NH) 2 CH 2 CH 2 NH 3 


1 


5 






NH4* 


1 


15 


8 


C.I. direct blue 19 


[OH(CH 2 CH 2 0) 3 CH 2 CH 2 ] 2 NH 2 


2 


5 






NH4* 


2 


15 



10 



9 


Mixture of sulfoacids 


C 6 H 5 CH 2 (CH3) 3 P 


2 


5 




of dibenzimidazoles 


NH4* 


2 


10 




of perilene-3,4,9, 10- 










tetracarboxylic acid 








10 


C.L. direct violet 88 


CH 3 (C 3 H 7 )NH 


2 


5 






NH4 


2 


15 


11 


Acid bright blue 


N-ethy lc hinol ini um 


2 


5 




anthraquinonic 


NH4 


2 


15 


12 


C.L direct violet 56 


C 6 H 5 (CH 3 )NH 7 


2 


5 






Na* 


2 


20 


13 


C.I. active blue 4 


N-ethylthiazolinium 


2 


5 






Na* 


2 


18 


14 


C.L direct yellow 73 


[OH(CH 2 CH20)5CH2CH2] 2 NH2 


4 


5 






NH4* 


4 


15 


15 


Disulfoacid of 




2 


5 




dimethyl chinacridone 


NK,* 


2 


10 


16 


Disulfoacid of 










thioindigo 


NH 2 (CH2CH2NH)4CH 2 CH 2 NH3 


2 


5 






NH4* 


2 


15 


17 


Mixture of 










disulfoacids of 


(OHCH 2 CH 2 OCH 2 CH2) 3 NH 


— 


5 




dibenzimidazoles of 


NH,* 




15 




naphthalene- 1 ,4,5,8- 










tetracarboxylic acid + 










3-chlorindanthrone- 










4,4' -disulfoacid 








18 


Mixture of 










disulfoacids of 


C6H 5 CH2(CH3) 3 P 




5 




dibenzimidazoles of 


NH4* 




18 




naphthalene- 1 ,4,5 ,8- 










tetracarboxylic acid +, 










3 -chlorindanthrone- 










4,4' -disulfoacid + 










mixture of 










dibenzimidazoles of 










perilene-3,4,9,10- 










teracarboxylic acid 
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CLAIMS 

1 . An dichroic light polarizer, comprising a substrate and, applied thereon, one polarizing 
coating, characterized in comprising one or more polarizing coatings being the oriented 
moiecularly-arranged layers of organic salts of dichroic dyes of the following general 
formula: 

{Chromogene} - (XOTVf 1 "),,, where Chromogene is a dye chromophore system; 
X = CO, S0 2 , OS0 2 , OPCKOTvf); 

M - RR NH2; RR % R"NH; RR X R"R A N; RR^R" A P, when 
R, R\ R \ R A = CH 3 , C1C 2 H4., C 2 H 5j C 3 H 7 , C 4 H 9 , C 6 H 5 CH 2 , 
substituted phenyl or heteroaryl; 
YH-(CH 2 -CH 2 Y) m -CH 2 CH 2 , Y =0, or NH, m=0-5; 

N-alkylpyridinium cation, N-alkylquinolinium cation, N-alkylimidazolinium cation, N- 
alkylthiazolinium cation, etc.; 
n - 1-7; 

or their mixtures capable of forming a lyotropic liquid-crystal phase. 

2. The dichroic light polarizer as claimed in claim 1, characterized in that the dichroic 
anionic dye is selected from the series of dyes capable of forming a lyotropic liquid- 
crystal phase. 

3. The dichroic light polarizer as claimed in claim 1, characterized in that the dichroic 
anionic dye is selected from the class of the direct dyes. 

4. The dichroic light polarizer as claimed in claim 1, characterized in that the dichroic 
anionic dye is selected from active dyes. 

5. The dichroic light polarizer as claimed in claim 1, characterized in that the dichroic 
anionic dye is selected from the class of acid dyes. 

6. The dichroic light polarizer as claimed in claim 1, characterized in that the dichroic 
anionic dye is selected from the series of sulfonic acids of polycyclic dyes. 

7. The dichroic light polarizer as claimed in claim 1, characterized in that the polarising 
coating consists of several fragments of an unspecified shape that may differ in colour 
and the polarization vector direction. 

8. The dichroic light polarizer as claimed in claim 1, characterized in comprising a 
number of applied one upon another polarizing coatings, each consisting of several 
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fragments of an unspecified shape that may differ in colour and the polarization vector 
direction, and the colour and the polarization vector direction of the PC may not 
coincide. 

9. The dichroic light polarizer as claimed in claim 8, characterized in that between the PC 
it further comprises layers of transparent colourless or dyed materials. 

10. The dichroic light polarizer as claimed in claim 1, characterized in that between the 
substrate and polarizing coating it further comprises an orienting layer that may be 

. formed both of non-organic materials and on the basis of different polymers. 

1 1 . The dichroic light polarizer as claimed in claim 1 , characterized in that between the 
substrate and polarizing coating it further comprises a diffuse-reflection layer, which 
can simultaneously serve as a conductive layer. 

12. The dichroic light polarizer as claimed in claim 1, characterized in that, as the 
substrate, it comprises a birefringent plate or film, and the polarizing coating is formed 
at angle 45° with respect to the main optical axis of the substrate. 

References taken into account in drafting the application: 

1. US patent 5,007,942, cl. G 02 B 5/30, publ. 1991 

2. US patent 2,544,659, cl. 350-148, publ. March 11, 1951 

3. JP patent 1-183602 (A), cl. G 02 B 5/30, G 02 B 1/08, publ. July 21, 1989 

4. Application PCT WO 94/28073, cl. C 09 B 31/147, publ. December 08, 1994 - 
Prototype 

5. Application RF 951 17403, cl. G 02 B 5/30; B.I. 26 (1997), p. 239 

6. J. Cognard. Molecular Crystals and Liquid Crystals, 1, 1982. 
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ABSTRACT 
A dichroic light polarizer 
The invention relates to optics, particularly, to dichroic light polarizers (DLP), based on 
organic salts of dichroic anionic dyes. 

The proposed DLP can be suitably used in manufacture of polarizing films and 
glass, including laminated films and glass for automotive industry, construction and 
architecture. Further, the claimed DLPs can be used in manufacture of liquid-crystal 
displays and indicators. 

The goal of the invention is to provide an highly-efficient defectless DLP basing 
on homogenous polarizing coatings (PC) having the thickness variance not over 5%. 

The distinguishing feature of the invention is the use, for forming a PC, of organic 
salts of dichroic anionic dyes, or their mixtures; and after application of solutions of said 
salts produced are defectless homogeneous PCs, whose thickness variance does not exceed 
5%. 

The claimed DLPs represent a substrate whereon applied is an oriented 
molecularly-arranged layer of organic salts of dichroic anionic dyes of the following 
general formula: 

{Chromogene} - (XOTVT) n , where Chromogene is a dye chromophore system; X = 
CO, S0 2 , OS0 2 , OPCKOTrf*); 

M = RR NH2; RR' R^ ' NH; RR/ R* * R A N; RR* R^ * A P, when 
R, R\ R' \ R A = CH 3 , CIC.BU., C 2 H 5 , C 3 H 7 , C 4 H 9 , QftCH,, 
substituted phenyl or heteroaryl; 
YH-(CH 2 -CH 2 Y) m -CH 2 CH 2 , Y -O, or NH, m=0-5; 

N-alkylpyridinium cation, N-alkylquinolinium cation, N-alkylimidazolinium cation, N- 
alkylthiazolinium cation, etc.; 
n=>7; 

or their mixtures capable of forming a lyotropic liquid-crystal phase. 

The dichroic anionic dye can be selected from the following series: 
dyes capable of forming a stable lyotropic liquid-crystal phase; 
direct, active, acid dyes; 
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sulfonic acids of polycyclic dyes. 

A DPL can consist of several fragments of an unspecified shape that may differ in 
colour and the polarization vector direction. 

A DPL can comprise a number of applied one upon another polarizing coatings, 
each consisting of several fragments of an unspecified shape that may differ in colour and 
the polarization vector direction, and the colour and the polarization vector direction of PC 
may not coincide. 

A DPL can further comprise, between the substrate and polarizing coating, an 
orienting layer that may be formed both of non-organic materials and on the basis of 
different polymers. 

A DLP can furthe comprise, between the substrate and polarizing coating, a 
diffuse-reflection layer, which can simultaneously serve as a conductive layer. 

A DLP, as the substrate, can comprise a birefringent plate or film, and the 
polarising coating is formed at angle 45° with respect to the main optical axis of the 
substrate. 



